Various gelatinolytic activities in phosphate-buffered saline extracts of yellowtail skin, muscle, gill, heart, liver, spleen, stomach, pyloric caeca, intestine, and caudal fin were revealed by gelatin zymo graphic analysis. Most active bands were demonstrated at larger than 50 kDa in all tissues tested, but the additional active bands smaller than 50 kDa were also detected in the pyloric caeca. An active band at 80 kDa sensitive to leupeptin (acetyl-L-leucyl-L-leucyl-L-argininal) was commonly detected in all tis sues. Active bands sensitive to leupeptin at 140 kDa and 80-100 kDa in the gill and at 110 kDa in the pyloric caeca and at 120 kDa in the intestine were distributed specifically in these tissues. Intensive ac tive bands between 25-80 kDa in the pyloric caeca were also sensitive to leupeptin. However, these ac tive bands sensitive to leupeptin were not affected by E-64 ([L-3-trans-carboxyoxirane-2-carbonyl]-L-leu cyl-agmatin) except for those at 110 kDa in the pyloric caeca and at 120 kDa in the intestine, suggesting that most active bands sensitive to leupeptin were derived from serine-proteinases. Active bands sensi tive to 1,10-phenanthroline were detected in the following tissues: skin, muscle, heart, liver, spleen, stomach, and caudal fin at 80 kDa, all tissues at 60 and 55 kDa, in the skin, gill, spleen, and caudal fin at 85 kDa, spleen at 70 kDa, and skin, gill, and caudal fin at 65 kDa, suggesting gelatinolytic metallo proteinase activities were widely distributed in yellowtail tissues. p-Aminophenylmercuric acetate in duced various latent serine-proteinase activities only in the gill.
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collagen, gelatin, gelatinolytic activity, serine-proteinase, metallo-proteinase, Seriola quinqueradiata, yellowtail Extracellular matrix (ECM) components, represented by collagens and proteoglycans are degraded cooperatively by a family of matrix metalloproteinase (MMP).1,2) The activi ties of MMPs have been detected in physiological remodel ing processes such as involution of uterus and mammary gland and pathological processes such as invasion and metastasis of tumor cells.1,2) Activities of most MMPs in volved in these processes have been detected by gelatin zymography, because these MMPs can degrade gelatins-1-3) Furthermore, gelatinolytic serine-proteinases derived from gastric carcinoma cell were revealed and called matrix ser ine-proteinase (MSP).4) In contrast, gelatinolytic activities have not been detected in normal tissues except for rat mammary gland and kidney so far as we know. 5, 6) In the present study, we examined the distribution of gelatinolyt ic activities in yellowtail tissues by zymographic analysis and found the wide distribution of various gelatinolytic ac tivities derived from metallo and serine-proteinases. Materials and Methods
Materials
Yellowtail Seriola quinqueradiata was obtained alive from a city market. Biochemical grade gelatin from bovine bone and other guaranteed grade reagents were purchased from Wako Pure Chemicals (Osaka, Japan).
were ob- 
Results
Distribution of Gelatinolytic Activities 
Effect of Inhibitors on Gelatinolytic Activities
Figures lb and lc illustrate the inhibitory effect of 1,10 phenanthroline and leupeptin on the gelatinolytic activities in yellowtail tissue extracts, respectively. As shown Lane numbers correspond to these in Fig.1 at 120 kDa (band P) in the intestine (lane 9) were also affected by leupeptin. E-64 only affected the active bands at 110 kDa (band N) in the pyloric caeca (lane 8) and at 120 kDa (band Q) in the intestine (lane 9) (data not shown).
Activation of Latent Gelatinolytic Activities
Various strong active bands at 140 kDa, 70-100 kDa, and 35-60 kDa were induced in the gill extract by p APMA treatment (Fig. 2a) . These active bands were not affected by 1,10-phenanthroline (Fig. 2b) 
Discussion
In the present study, we found various gelatinolytic ser ine and metallo-proteinases in PBS extracts of yellowtail skin, muscle, gill, heart, liver, spleen, stomach, pyloric cae ca, intestine, and caudal fin. It is well-known that ECM components are cooperatively degraded by MMPs and MSPs.1,2,4) The molecular masses of most MMPs are in the range of 50 to 100 kDa except a 30 kDa of matrilysin (MMP7, EC.3.4.24.23),7) while those of most MSPs range from 40 to 150 kDa except for a 25 kDa trypsin-like pro teinase.4) Gelatinolytic activities detected in the present study might be classified as MMPs or MSPs judged from the response to protease inhibitors and the sizes of the ac tive bands on zymogram.
The active band at 80 kDa, commonly detected in all tis sues, was affected by both 1,10-phenanthroline and leupep tin ( Fig. lb and lc) , suggesting that two distinct pro teinases were electrophoresed at the same mobility. The active band sensitive to leupeptin but insensitive to E-64 at 80 kDa was distributed in most tissues examined, suggest ing that the active band was derived from a serine-pro teinase. Koshikawa et al.4) immunologically identified the ectopic expression of plasmin in the conditioned medium of non-hepatic cancer cells. Then, the 80 kDa active band derived from serine-proteinase in the present study might be derived from plasmin ectopically produced in various yellowtail tissues. On the other hand, we found that a com mon serine-proteinases in the various tissues of carp, goldfish, and red sea bream in spite of the different molecu lar mass among species, while corresponding activity could not be detected in rat tissues.*1 Therefore, the active band at 80 kDa in yellowtail tissue might be derived from a novel serine-proteinase commonly distributing among fish tissues.
Common active bands sensitive to 1,10-phenanthroline at 80 kDa (band A), 60 kDa (band B), and 55 kDa (band C) in most tissues and those at 85kDa In the present study, we detected various gelatinolytic ac tive bands in yellowtail tissues derived from MMPs and MSPs by zymographic analysis as active or latent forms. These gelatinolytic activities might be responsible for the turnover of ECM components in fish. To identify these gelatinolytic proteinases and their substrates in vivo, purification and characterization of these proteinases are being progressed now.
